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Effect of Sodium Cyanide on the Human 


Electroencephalogram 


BARBARA LIPTON, M.D.* and 
FREDERIC A. GIBBS, M.D.* 
Chicago, Illinois 


Production of cerebral anoxia by reducing 
the oxygen content of the inspired air or by 
interfering with oxygen transport to the 
brain brings into action homeostatic mecha- 
nisms which tend to prevent oxygen lack in 
the cerebral neurons. With such methods, 
therefore, it is impossible to establish a sim- 
ple quantitative relation between the activ- 
ity of the cortex and factors employed to 
decrease the oxygen supply to the brain.’ 
Cyanide, on the other hand, reduces the 
oxidative metabolism within the cell, and a 
quantitative relation between the dose of 
cyanide and the character of the cortical 
potentials should be demonstrable. 

This study was part of a program for the 
evaluation of the therapeutic effect of func- 
tional decerebration in psychoses.’ 


PHYSIOLOGICAL EFFECT OF CYANIDE 

Cyanide inhibits the oxygen consumption 
of tissues by poisoning the intracellular oxi- 
dation systems;* if there is a sufficient con- 
centration of cyanide, the intracellular oxi- 
dative metabolism of nervous tissue almost 
ceases.‘ In order to evaluate the electroen- 
cephalographic changes produced by cya- 
nide, it is necessary to consider its rate of 


*Department of Psychiatry, University of Illinois, Col- 
lege of Medicine, and the Illinois Neuro-Psychiatric In- 
stitute. 


detoxification, its pharmacologic action on 
the nervous system, and the clinical re- 
sponse of the patient to various doses. 

Some of the injected cyanide is exhaled 
as the acid,*® but most of it is quickly con- 
verted to relatively non-toxic thiocyanate 
and excreted like a halogen. The rate of 
detoxification increases with increasing con- 
centrations. Cyanide injected intravenously 
into animals at less than the rate of detoxi- 
fication (20-30 micrograms NaCN/kg.) pro- 
duces no signs of intoxication;* we have 
found that the same is true for man. Ward’ 
has shown that the parts of the brain are 
differentially sensitive to cyanide; the order 
of decreasing sensitivity is: cortex, basal 
ganglia, hypothalamus and midbrain. Doses 
making the midbrain and higher structures 
isoelectric release the hind brain and cord 
from suppression and produce a functionally 
decerebrate fit. 


METHOD 


Theexperimental subjects were seven other- 
wise physically healthy psychotic men and 
women. The laboratory work-up included 
X-rays of the chest, electrocardiograms and 
electroencephalograms. A two percent solu- 
tion of NaCN in sterile, distilled water was 
administered during 7 seconds through the 
veins of the antecubital fossae. On separate 
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days the patients received doses of NaCN 
varying from 0.025 to 1.0 mgm. per kilo- 
gram of body weight. The electrical activ- 
ity of the frontal, parietal and occipital 
areas and the electrocardiogram were re- 
corded with a 6-channel electroencephalo- 
graph. Both bipolar and monopolar leads 
were employed; with monopolar recording 
the reference electrode was formed by inter- 
connecting the lobes of both ears. 


RESULTS 


Clinical Response 

In the description of the clinical response 
to the various levels of intoxication by cya- 
nide, it is necessary to distinguish arbi- 
trarily between the phases of induction and 
recovery, for there are no chemical data to 
indicate the time at which detoxification 
surpasses intoxication. 


The ranges of dose cited in this section 
are the averages for the entire group of 58 
patients injected with cyanide. It must be 
emphasized that there were some individual 
variations probably dependent on differences 
in detoxification rates and on an unknown 
factor which we shall call “tolerance.” How- 
ever, differences in the dose of cyanide nec- 
essary to produce decerebrate rigidity be- 
tween the most sensitive and most resistant 
cases were no greater than 0.3 mgm/kgm. 

Great hyperpnea began 13-20 seconds af- 
ter the injection, the interval depending on 
the circulation time, and being relatively 
constant for each patient. With doses up to 
0.3 mgm/kgm. nothing else happened. At 
0.3 to 0.4 mgm/kgm., the hyperpnea passed 
into a brief period of unconsciousness with 
pupillary dilatation, nystagmus and flaccid- 
ity, followed by confusion, nausea and dis- 
tress lasting about 5 minutes. We assumed 
that recovery must have begun near the 
middle of the period of unconsciousness. The 
subconvulsant doses, usually 0.4 to 0.5 
mgm/kgm., NaCN gave increased tone to 
the posterior cervical and extensor muscles 
of the legs and arms, and unsynchronized 
twitchings of the face during the uncon- 
sciousness. Recovery was accompanied by 
diminution in the tone of these muscles. The 
patients were confused, nauseated and gen- 
erally distressed for about 10 minutes after 
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the injection. At doses from 0.5 to 1.0 mgm, 
per kilo, the hyperpneic period ended in the 
loss of consciousness and dilatation of the 
pupils. The posterior cervical muscles con- 
tracted tonically, culminating in opistho- 
tonus. Concomitantly, the arms were flexed 
tonically; then both the arms and legs were 
extended rigidly with the forearms pronated, 
wrists and fingers flexed, and the legs ad. 
ducted and feet plantar flexed. At the height 
of the opisthotonus, the extensor rigidity of 
the extremities and tonic extension of the 
back (are de circle) were also greatest. A 
respiratory pause in inspiration, lasting up 
to 50 seconds, often accompanied the height 
of the decerebrate seizure; at this time pu- 
pillary dilatation was complete and sphinc- 
ter tone absent. Slowly the tone of the 
skeletal musculature decreased. Secondary 
and tertiary decerebrate seizures often fol- 
lowed closely, but in them the degree of the 
tonic extension rarely equalled that of the 
initial opisthotonic seizure and the apneic 
periods were usually shorter. During the 
seizure the tendon reflexes were greatly ex- 
aggerated; there was patellar and ankle 
clonus. and Hoffman, Babinski, Gonda and 
Rossolimo signs; the pupils were completely 
refractory to light. With the relaxation of 
the tonic extension the pupils contracted 
and consciousness returned. 

The duration of unconsciousness corre- 
sponded almost exactly with the duration of 
the slowing and flattening in the electro- 
encephalogram and both varied with the 
dose (Figs. 1, 2 & 3). A period of confusion, 
exhaustion, nausea and somnolence followed. 
Usually within half an hour the only re- 
maining symptom was nausea; two or three 
hours later the patients ate with good ap- 
petite. These cases have been followed to 
the present time and no evidence of perma- 
nent central nervous damage could be found. 


E.E.G. Response 

The tracings made before each injection 
of cyanide showed that the electroencephalo- 
grams and electrocardiograms had returned 
to their previous normal condition. During 
preparation for the injection the electro- 
encephalogram showed an “attention” pat- 
tern of low voltage fast activity lasting to 
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the time of onset of hyperpnea; 15 to 21 
seconds after the injection of cyanide, there 
was a burst of 8-10 per second activity at all 
doses (Figs. 1 and 2, Table I). When the 
dose was sufficient to produce unconscious- 
ness this burst of 8-10 per second activity 
was followed by high voltage slow waves 
with a frequency of 1-3 per second. The 
lowest dose of NaCN that produced slow- 
ing of the electroencephalogram was 0.4 
mgm/kgm. This dose resulted in loss of 
consciousness for 80 seconds, corresponding 
closely to the duration of the electroenceph- 
alographic slowing. The decerebrate seizure 
produced movement artefacts in the electro- 
encephalogram, but with bipolar leads and 
for short intervals it was possible to obtain 
stretches of record which could be reliably 
interpreted. Two patients were given curare 
in sufficient dosage to produce complete pa- 
ralysis and movement artefacts were thus 
prevented. No high voltage slow waves ap- 
peared during the decerebrate seizure, but 
only low voltage activity or flattening of the 


record. 
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The phase of recovery is not altered quali- 
tatively by the dosage. It is characterized 
by a gradual increase in amplitude, if flat- 
tening has occurred, and thereafter in a 
gradual increase in frequency with a de- 
crease in amplitude. The first waves that 
appear have a frequency of 1-2 per second; 
these gradually increase in frequency until 
the normal 9-10 per second activity is at- 
tained. Case B.S. has been chosen for illus- 
tration. His records are typical for the 
group. In Fig. 1 the typical electroenceph- 
alographic change for moderate dosage is 
shown, and in Fig. 2 the response to a high 
dose. The “depth” and duration of the to- 
tal electroencephalographic response to cya- 
nide is a function of dosage, as is indicated 
in Fig. 3 and Table I. In Fig. 3 the domi- 
nant frequency of the electrical activity of 
the cortex is plotted against the time after 
injection for various doses of cyanide. 

The effect of cyanide was little if at all 
affected by the breathing of 5 and 10 per- 
cent carbon dioxide with oxygen (Table I). 
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Fig. 1. Electroencephalographic changes produced 
by moderate dose of cyanide (0.04 mg. per kilogram 
injected intravenously in six seconds). The record 
was obtained with transparietal leads and is con- 
tinuous, no time is omitted between strips. The 
first line shows the low voltage “attention” type of 
record obtained during preparation for injection 
and during injection. There is much muscle in the 
first three strips. In the fourth strip, 21 seconds 
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after the end of injection some approximately 10 
per second waves appear; these soon increase in 
amplitude and become progressively slower so 
that 27 seconds after injection, at the end of the 
fourth strip. 7 per second waves predominate. These 
are superceded by high voltage slow waves, but no 
flattening develops. Recovery follows a reverse se- 
quence at a slower rate. 
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3 MIN. LATER 


Fig. 2. Electroencephalographic changes produced 
by a high dose of cyanide. ‘‘Attention” and ten per 
second phases are much the same as in Figure 1, 
but the high voltage slow activity lasts only six sec- 
onds and is followed by prolonged flattening. A 


1 SEC 
lapse of three minutes occurred between the last 
and next to the last strip; otherwise the record js 
continuous. The last strip illustrates slow activity 
of the recovery phase. 
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Fig. 3. Schema illustrating 


electroencephalo- 
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graphic changes produced with sudden intravenous 


injections of sodium cyanide. 


At the left forming 


a vertical scale are patterns of cortical activity, 


. ranging from the low voltage fast activity of “at- 


tention” to the final stage of slowing which is flat- 
tening. Two time scales are shown, one second for 
the electroencephalographic pattern and a scale in 
minutes to indicate the duration of the electroen- 
cephalographic response. 

As will be seen the degree and duration of the 
depression of cortical activity depends upon the 
cyanide dose; small doses merely produce a failure 
of the ‘attention’ response that accompanies the 
injection; high doses produce sudden flattening. The 
recovery phase recapitulates the induction phase 
but in an extended form which omits no stage of 
slowing. 








TABLE I 
Duration of various phases of the E.E.G. response to rapid intravenous injection (7 seconds) of different 
amounts of sodium cyanide with the patient breathing room air and a mixture of 10% carbon dioxide 


and 90% oxygen. Patient B.S. 

n ES e Duration in Seconds of Different Phases of Response P 
wes 8s m 
ME > E == 39 
we E £80 ef 

= = : ef 3 0 
= : g go me wik be he 3 - 5 oo _ be on oh 
OF si 2: 3, dg dg Sg ag 8g dg ag eg 42 # 
Ze m Nahea) A, Ay nN 4 * — = 4 rs) oD A, QAR 
0.3 Room air 20 0 0 0 0 0 0 0 0 0 0 0 0 
0.4 Room air 20 8 8 32 0 0 0 0 0 0 5 5 78 
0.5 Room air 20 5 2 2 60 0 0 0 0 10 10 10 119 
0.6 Room air 19 3 0 1 10 40 0 0 0 10 15 15 76 
0.7 Room air 18 5 0 0 0 80 0 0 5 40 10 10 168 
0.8 Room air 18 5 0 0 0 15 100 10 30 20 20 30 318 
0.9 Room air 16 8 0 0 0 0 120 20 30 0 20 30 244 
1.0 Room air 15 5 0 0 0 0 120 20 20 20 10 85 295 
0.4 10% CO, 90% 0, 20 5 20 0 0 0 0 0 0 0 10 35 70 
0.5 10% CO, 90% 0, 21 3 3 2 55 0 0 0 0 14 13 30 110 
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DISCUSSION 

Rubin and Freeman’ reporied the influ- 
ence of intravenous administration of a 
standard dose of 14 mgm. of NaCN on the 
brain potentials in man. They observed an 
enhancement of the alpha rhythm in most 
of the cases, and in one stuporous catatonic 
patient the appearance of “regular, large 
slow waves.” The burst of 8-10 per second 
activity noted in our cases is entirely in 
accord with their observations. Since the 
weight for their catatonic patient was not 
given it might be assumed that the dose on 
a milligram per kilo basis was adequate to 
produce unconsciousness and slow waves. 

Although Engle and Romano’ invariably 
found slow waves during carotid sinus syn- 
cope and proposed using them for differen- 
tial diagnosis of hysteria and syncope, Fors- 
ter, Roseman and Gibbs,'® reported that slow 
activity is not necessarily present in syn- 
cope or profound anoxia, a conclusion which 
is in accord with the present findings. Only 
an intermediate degree of intracellular an- 
oxia is associated with the appearance of 
high voltage slow waves, and extreme de- 
pression of intracellular oxidative metabo- 
lism of the brain results in sudden flattening 
without slowing. Therefore, absence of slow 
activity is an inadequate criterion for the 
differential diagnosis of hysteria and syn- 
cope. 

With electrodes on the surface of the head 
the flattening which occurs with extreme 
anoxia is difficult to distinguish from the 
extreme flattening that can be found in 
many persons with “attention.” Of course, 
the two types of flattening are based upon 
an entirely different state of cerebral metab- 
olism. “Attention” is associated with an 
increase in frequency of cortical potentials 
and with a drop in voltage which proceeds 
often to the point where the voltage is less 
than the noise-level of the instrument. Elec- 
trodes on the surface of the head may miss 
an absolutely isoelectric state of the brain, 
for there are usually five or six microvolts 
of background-activity from muscle and 
electrodes. The distinction can, however, be 
made when the brain is exposed and there 
is no doubt that the flattening which occurs 
with “attention” is different from the flat- 
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tening which occurs with complete depres- 
sion of cerebral oxidative metabolism. 

Much work has been done on electroen- 
cephalographic changes occurring when cer- 
ebral anoxia is produced by reducing the 
oxygen in the inspired air or by interference 
with oxygen transport.’ "' Particlar empha- 
sis has been placed on the production of high 
voltage slow waves when available oxygen 
is reduced. However, since hyperventilation 
results in a cerebral acapnia with conse- 
quent slow activity’ this slowing may not 
be the direct result of the oxygen lack, but 
rather of the reduction in the carbon dioxide 
tension of the brain.** Acapnia is a usual 
accompaniment of an anoxia, which is pro- 
duced by lowering the oxygen content of the 
respired air. If carbon dioxide is added to 
low oxygen mixtures the slow activity which 
ordinarily occurs with the respiration of 
such mixtures can be prevented and uncon- 
sciousness may occur without the appear- 
ance of slow waves." 


Under the conditions of the present ex- 
periments it might be argued that a reduc- 
tion of carbon dioxide tension within the 
neuron itself as a result of decreased produc- 
tion of CO, was the direct cause of the high 
voltage slow activity which appears with in- 
termediate doses of cyanide. It is probable 
that a fairly steep gradient of CO. tension 
exists between the interior of the cell and 
the blood stream, so that when cellular me- 
tabolism fails it would require an intolerable 
increase of carbon dioxide in the arterial 
blood to maintain the intracellular CO. at 
its previous tension. However, it might be 
supposed that, at relatively low dosages of 
cyanide, carbon dioxide when added to the 
respired air might have an anti-cyanide ef- 
fect. Table I shows that it did not. Pres- 
umably, therefore, the slow activity that ap- 
pears with the administration of cyanide is 
a direct result of the reduced oxidative me- 
tabolism of neurons rather than of intra- 
cellular acapnia. 


SUMMARY AND CONCLUSIONS 


While testing the therapeutic value of 
cerebral anoxia in mental disease, sodium 
cyanide was administered intravenously in 
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varying dosage to seven “healthy” schizo- 
phrenic patients. The following changes in 
the electroencephalogram were noted: Flat- 
tening with “attention” during the injection; 
followed 15-20 seconds later by a short burst 
of 6-10 per second waves; succeeded by high 
voltage slow waves and then by flattening. 
Recovery followed the reverse course of in- 
duction. The duration of unconsciousness 
corresponded closely to the duration of slow- 
ing and flattening of the electrical activity 
and varied directly with the dosage. 

During induction with high doses immedi- 
ate flattening occurred without preliminary 
slowing. Hence, when anoxia is abrupt and 
severe, flattening occurs without slowing. 

The electroencephalogram obtained dur- 
ing extreme anoxia is difficult to distinguish 
from that obtained during attention. 

CO. does not significantly increase the 
power of the cerebral nerve cells to resist 
intracellular anoxia. It follows as a corol- 
lary that, with low partial pressure of oxy- 
gen in the respired air, the antianoxic effect 
of carbon dioxide resides in its power to im- 
prove oxygen transport. 

The electroencephalographic changes pro- 
duced by cyanide are not qualitatively spe- 
cific for this substance. They are the com- 
mon outcome of all types of oxygen lack. 
They resemble the changes produced by de- 
pressant drugs, injury, etc. Differences in 
the electroencephalographic response to va- 
rious stimuli may be determined by their 
time course alone. 
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Effects of P-A minopropiophenone on Response-times 


of a Conditioned Reflex of Avoidance 


BURRILL FREEDMAN, M.S. 
Chicago, Illinois 


P-aminopropiophenone (PAPP), which 
produces a methemoglobinemia, was inves- 
tigated for its effects on cortical and respira- 
tory functioning. The experimental animals 
were three male dogs. Asa criterion of cor- 
tical functioning, a conditioned reflex of 
avoidance of a noxious stimulus, by a flex- 
ion, was first established. 

Each of the three dogs was separately con- 
ditioned to avoid an AC stimulus to the 
right forepaw, by flexion of the forepaw 
within 5 seconds of the presentation of an 
auditory stimulus, a 60-cycle hum. On fail- 
ure to flex within 5 seconds, the auditory 
stimulus was reinforced by an application of 
the AC stimulus. 

After the establishment of the conditioned 
reflex, the effects of subcutaneous injection 
of PAPP were observed. Dosages were be- 
tween 5 and 10 mg. per kilo of body weight, 
as 1 per cent solution in propylene glycol. 

Trials of the reflex were for the most part 
made at intervals of from 30-90 seconds, ac- 
cording to the motor and respiratory quies- 
cence of the animal. After an injection, 
trials were begun within 5 minutes. The 
trend of each run of trials was graphed in 
terms of the median response-times of suc- 
cessive quintets of trials. 


RESULTS 


PAPP tended to produce a lengthening of 
response-times as compared with the re- 
sponse-times of trials without PAPP. The 
duration of the lengthening effect tended to 
vary with the dose. » 

Doses of 5 mg./K and of 7 mg./K were 
administered on different days to Dog 711, 
a hyperexcitable dog. Controls were run on 
other days, once with nembutal, once with 
Saline, and four times without any injection. 
The run with nembutal gave, in the main, 


shorter response-times than the runs with- 
out any injection. The run with saline gave 
long response-times compared to those with- 
out any injection. In comparison with the 
average of the controls, even exclusive of 
the nembutal run, each of the PAPP doses 
resulted in a lengthening effect which lasted 
through two quintets of trials. Thereafter 
the response-times were consistently shorter 
than those without any injection. These re- 
sults are graphed in Fig. 1. 
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Fig. 1. Effect of PAPP, subcutaneously admin- 
istered as 1% solution in propylene glycol, on con- 
ditioned avoidance response-times of a hyperex- 
citable dog. Values above 1 second are plotted on 
semilogarithmic paper. 

Heavy line: average of median response-times 
after PAPP injections of 5 mg./K and 7 mg./K on 
separate occasions. The composite accurately rep- 
reseents the relationship of each PAPP run to the 
average of the controls. 

Light line: average of median response-times of 
five control runs, of which four were without in- 
jection and one with saline injection. 

Broken line: median response-times after a nem- 
butal injection. 


Doses of 7.8 mg./K and of 10 mg./K were 
administered on different days to Dog 307, 
a normal dog. With the smaller dose, a con- 
trol was run on a previous day without any 
injection. The PAPP was followed by 
lengthened response-times as compared with 
the control, the effect here lasting through 
the first four quintets of trials. Thereafter 
the response-times were consistently shorter 
than for the control. The results are graphed 
in Fig. 2. 
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Fig. 2. Effect of PAPP, subcutaneously admin- 
istered as 1% solution in propylene glycol, on con- 
ditioned avoidance response-times of a normal dog. 
Plotting is on 2-cycle semilogarithmic paper, with 
the division at 1 second. 

Heavy line: median response-times after PAPP 
injection of 7.8 mg./K. 

Light line: median response-times without in- 
jection. 


With the larger dose, a control was run 
immediately before the trials with PAPP, 
using an injection of propylene glycol alone. 
After four quintets of trials with this con- 
trol, the injection of PAPP resulted in 
lengthened response-times, the effect lasting 
through all six quintets of trials made. The 
results are graphed in Fig. 3. 
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Fig. 3. Effect of PAPP, subcutaneously admin- 
istered as 1% solution in propylene glycol, on con- 
ditioned avoidance response-times of a normal dog. 
Plotting is on 2-cycle semilogarithmic paper, with 
the division at 1 second. 

Heavy line: median response-times after PAPP 
injection of 10 mg./K. 

Light line: median response-times after injection 
of propylene glycol. 


A dose of 10 mg./K was likewise adminis- 
tered to Dog 27, a susceptible dog which 
succumbed within an hour of the completion 
of the trials. Controls were run on three 
previous days without any injections. The 
PAPP resulted in lengthened response-times 
throughout 9 of 10 quintets of trials, as 
compared with the controls. These results 
are graphed in Fig. 4. 
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Fig. 4. Effect of PAPP, subcutaneously adminis. 
tereed as 1% solution in propylene glycol, on con- 
ditioned avoidance response-times of a susceptible 
dog, which succumbed an hour later. Values above 
1 second are plotted on semilogarithmic paper. 

Heavy line: median response-times after PApp 
injection of 10 mg./K. 

Light line: average of median response-times of 
three control runs without any injections. 


A complete blocking of the avoidance con- 
ditioning after PAPP, i.e. failure to respond 
to the auditory stimulus with a conditioned 
flexion within 5 seconds, was frequent only 
in the susceptible dog which succumbed. 

Alterations of various kinds in the respi- 
ration, as recorded in continuous kymograph 
tracings, were conspicuous after PAPP in 
the hyperexcitable dog and in the suscep- 
tible dog, but not in the normal dog. 


DISCUSSION 

The hyperexcitable dog reacted to doses 
of 5 mg./K and of 7 mg./K of PAPP witha 
lengthening effect on the conditioned re- 
sponse-times which in both cases was of the 
same duration, namely two quintets of tri- 
als. On the other hand, a dose of no more 
than 7.8 mg./K produced a considerably 
more protracted duration of the effect, 
namely four quintets of trials, in a normal 
dog. This suggests that although the dura- 
tion of the effect normally increases with the 
dose, the lengthening effect may be offset by 
a constitutional hyperexcitability. 

The correlation of duration of effect on 
conditioned response-time with dosage is 
confirmed in the further results with the 
normal and with the susceptible dog. 

It is also notable that both the suscep- 
tible dog, which succumbed to a dose of 10 
mg./K, and the normal dog, which seemed 
only slightly inconvenienced by the same 
dose, gave lengthened response-times for 
comparably protracted periods. These facts, 
along with those in the cases of the smaller 
doses, indicate that a seriously toxic reac- 
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tion is not necessary for the lengthening ef- 
fect of PAPP on the response-times of con- 
ditioned flexions, nor for the prolongation of 
this effect with increasing doses. 

The above facts also confirm the varia- 
pility found by previous investigators in the 
toxicity of PAPP in animals of the same 
species. 

The results also indicated that the length- 
ening effect on response-times is independ- 
ent of gross alterations in the respiration. 
Such alterations were absent from both runs 
with the normal dog. 

The lengthening of the response-times of 
conditioned flexions after PAPP is presum- 
ably attributable to an anoxic effect on cor- 
tical neurons. PAPP causes an anemic an- 
oxia by methemoglobinemia, and is believed 
to lack other physiological effects than re- 
sult from methemoglobinemia.' It is well- 
known that the cerebral cortex, which is the 
primary site of conditioning, is the first 
nervous tissue to be impaired by anoxia. The 
possibility of an initial chemoreceptive re- 
flex inhibition of the cortex must be consid- 
ered, however.’ 

That the oxygen concentration of the 
blood was reduced in our experiments in 
proportion to the dosage was qualitatively 
established by oxymeter determinations on 
two occasions. Quantitative determinations 
of the degree of methemoglobinemia were 
not attempted. By others, however, the pro- 
duction of methemoglobinemia by PAPP has 
been found in general to begin promptly af- 
ter administration, although not to proceed 
at. any uniform rate. Its disappearance is a 
matter of hours. In experiments by Van- 
denbelt and associates,® an intravenous dose 
of only 1 mg./K has produced a methemoglo- 
binemia of 29 percent in 7 minutes in one 
dog, rising to 45 percent in an hour; and of 
18% in 15 minutes in another dog, rising to 
20 percent in an hour. It will be noted that 
in our experiments, although a slower route 
was employed (the subcutaneous), our doses 
were from five to ten times as large. There 
can therefore be no question but that our 
observed results are attributable to methe- 
moglobinemia. 

Even by the less reliable and still slower 
oral route, a dose of 10 mg./K has produced 
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a methemoglobinemia of 56 percent in an 
hour in one dog, rising to 82 percent in twe 
hours. 

Under different conditions, in experiments 
by Rose and associates,* an intravenous dose 
of merely 0.71 mg./K has produced a 10 per- 
cent methemoglobinemia in scarcely more 
than half-an-hour, while repeated doses 
promptly increased the methemoglobinemia 
to nearly 24 percent. The PAPP was here 
administered in conjunction with sodium 
sulfothionate, after a sodium cyanide injec- 
tion. 

An LD,, of 7:15 + or — 0.59 mg./K of 
PAPP, intravenously administered as 0.1 
percent solution in dilute HCl, has been com- 
puted by Vandenbelt and associates. A le- 
thal effect was found by the same group to 
be produced by a 95 percent methemoglobi- 
nemia, while recovery followed a methemo- 
globinemia of as high as 87 percent. Our 
own observations indicate that, as would be 
expected, the LD;, with subcutaneous injec- 
tion would be larger than that with intra- 
venous injection. 

The lengthening effect of the anemic an- 
oxia of PAPP on the response-times of con- 
ditioned reflexes of avoidance parallels the 
effect of anoxic anoxia on response-times of 
conditioned flexions of escape. It was pre- 
viously found by the present author,’ that 
when the response-times of the escape flex- 
ions were of a normal, i.e. minimal order 
for the dog during trials in room air, a tran- 
sition to approximately 8 percent oxygen 
tended to produce lengthened response- 
times, and the breathing of 7 percent oxygen 
frequently lengthened them to the point of 
no response. 

It was observed that following a period of 
lengthened response-times after moderate 
doses of PAPP, the response-times fell to a 
level below that of the controls. Whether 
this was of any significance is not clear, but 
a similar “rebound phenomenon” was con- 
spicuous in the case of escape conditioning. 
I.e., on return to room air after hypoxia, the 
alteration which had been undergone by the 
response-times was frequently reversed to 
beyond the level of the original room-air 
baseline. This was especially common when 
the room-air values had been supraminimal 
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for the dog and had been shortened by 
hypoxia. Possibly this phenomenon is re- 
lated to the fact that upon recovery from 
anoxia, a post-anoxic overshooting of the 
membrane potential takes place beyond equi- 
librium value, with greatly increased polar- 
izabilities of the membrane and of the core, 
and accompanied by augmentation of the 
after-potentials. The cause of this has been 
demonstrated by Lorente de No (p. 302, 
ag Pe 

It would be interesting to determine 
whether anoxia exerts a similar lengthening 
effect, or a shortening effect instead, on the 
response-times of conditioned extensions. If 
it produced a shortening effect, the differ- 
ence would be significant of separate cor- 
tical foci for the conditioned elicitation of 
flexions and extensions. It would further 
mean that the two foci were reciprocally in- 
hibitory, and that the flexor-controlling fo- 
cus was differentially the more susceptible 
to anoxia. This is hardly to be anticipated, 
however. 


SUMMARY 


Effects of p-aminopropiophenone (PAPP) 
on conditioned flexions of avoidance were 
observed in three dogs. With subcutaneous 
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doses of between 5-10 mg./K, as 1 percent 
solution in propylene glycol, PAPP tendeg 
to produce a lengthening of conditioned re. 
sponse-times. The duration of the length. 
ening effect tended to increase with the dose, 
It was independent of seriously toxic effects, 
and was independent of gross alterations in 
respiration. Complete blocking of condi- 
tioned flexions of avoidance after PAPP was 
frequent only in a susceptible dog which 
eventually succumbed. 

The lengthening of the conditioned re. 
sponse-times after PAPP is presumably at- 
tributable to an anoxia of cortical tissue 
resulting from methemoglobinemia. An in- 
itial chemoreceptive reflex inhibition of the 
cortex is conceivable, however. 
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Multiple Neuritis and Hypothyroidism 


FRED P. CURRIER, M.D., and 
J. RUSSELL BRINK, M.D. 
Grand Rapids, Michigan 


In reporting these cases as multiple neu- 
ritis, the authors are not following the con- 
cepts of Walshe.’ He recently took excep- 
tion to the classification of Aring and Spies’ 
who found twelve virus diseases, twenty- 
one bacterial infections, and twenty-four 
chemical substances all listed as causes of 
polyneuritis. Walshe doubts “if more than 
ten can really be incriminated,” and he de- 
fines it thus: “By polyneuritis or, to give 
it its full and original title, multiple sym- 
metrical peripheral neuritis—I mean a bi- 
laterally symmetrical affection of the pe- 
ripheral nerve trunks to the limbs involving 
both motor and sensory fibers. In some in- 
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stances cranial nerves, particularly the sev- 
enth, may be involved. The occasional pres- 
ence of symptoms of mental disorder indi- 
cate that the central nervous system is not 
immune, but these symptoms are the only 
sign of such central involvement. Accom- 
panying this reaction of the nervous system 
there is always some myocardial involve- 
ment. It is to this nervous and myocardial 
reaction that the name polyneuritis should 
be restricted.” 

Peripheral neuropathy as a term would 
cover the cases to be reported in this article 
inasmuch as both of them, as nearly as we 
have been able to determine, are primarily 
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closely associated with metabolic changes. 

The first case is sufficiently rare to war- 
rant attention as it offers an interesting 
problem in differential diagnosis between 
the early neurological findings in pernicious 
anemia and hypothyroidism without myoe- 
dema. In reporting this case we realize the 
danger of arriving at conclusions based on 
therapeutic results. However, the causes 
of peripheral neuropathy are so many and 
varied that it would be almost an endless 
task to rule each of them out, providing one 
had the time, the means, and the opportu- 
nity to do so. 

The second case was one in which there 
was a sudden paresis of all four extremities 
with preservation of the deep reflexes and 
with only minor sensory changes. The spi- 
nal fluid was normal. The interesting fea- 
ture here was the presence of hypervita- 
minosis A manifesting itself as carotinemia 
combined with a low glucose tolerance curve 
and a basal metabolic rate of a minus eight 
percent after having been on thyroid medi- 
cation. Andersen and Soley* have recently 
described cases of carotinemia in which 
there was a lowered basal metabolic rate 
and they pointed out the antagonism be- 
tween overuse of vitamin A and thyroid 
function. Several of their cases complained 
of abdominal pain and one was recorded as 
having so-called “neuritis” but there was no 
mention made of the neurological findings in 
any of their nine cases. They discuss the 
possibility of previous thyrotoxicosis dam- 
aging the liver and preventing the normal 
storage of carotene, thus causing its appear- 
ance “in the blood and tissues” and giving 
rise to the clinical picture carotinemia. 

Case I: A Catholic sister, age forty, first 
seen on November 28, 1940, entered the hos- 
pital with a previous diagnosis of pernicious 
anemia. Her past history was unimportant 
except for a thyroidectomy in 1930. In May 
1940, six months previous to our seeing her, 
she became fatigued, and began to have 
numbness and tingling of the hands and feet. 
The red blood count was 3,840,000 cells, the 
white blood count 6,000 cells, and hemo- 
globin 7.4 grams (50%). The differential 
blood count was normal. One cubic centi- 
meter of reticulogen (liver extract and thia- 
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min chloride) was given intramuscularly 
daily for two weeks and subsequently the 
blood examination revealed 3.6% reticulo- 
cytes. There was, however, no appreciable 
change in the red blood count or the hemo- 
globin and further intermittent use of reti- 
culogen caused no improvement in symptoms 
or increase of the red blood count. From 
November 7 to November 28, 1940, the three 
week period before she was seen by us, she 
had received 1 cc of reticulogen on alter- 
nate days. Except for the neurologic find- 
ings the physical examination was negative. 
The red blood count was 3,400,000 cells per 
cu. m.m. and the hemoglobin was 50%. The 
differential blood count was normal and ex- 
amination of a stained smear showed macro- 
cytosis, moderate achromia, and poikilocy- 
tosis. Routine urinalysis was negative. 
Ewald gastric analysis showed a free HCL 
acid of twenty units and a total acidity of 
36 units. Injection of histamine produced 
a marked increase of free acid. The basal 
metabolism was minus 27% and the blood 
cholesterol was eighty mgm. per 100 cc of 
blood. 

Neurological Examination: Mentally the 
patient was normal in every respect. Her 
gait and station were normal with eyes 
opened or closed. The patient stated she 
felt she was “walking on carpet.” She had 
no atrophies and no deformities. There was 
a scantiness of hair growth particularly over 
arms and legs and her skin in general had 
the smooth waxy appearance as is seen in 
pernicious anemia. There was also a de- 
crease in the sweating of the hands and feet. 
No tremors of any type. No ataxia of any 
type. Her speech was normal. Cranial nerves 
all normal. Pupillary reactions, fundi and 
fields (to gross tests), normal. 

Deep Reflexes: Biceps, triceps, wrist, knee, 
and Achilles all present, equal and prompt. 
There was no Babinski and no clonus. 

Sensation: Pain sensation was affected in 
both lower extremities, particularly in the 
left, also in both hands. This was more 
marked toward the periphery. There was 
some delay in the perception of pain and a 
definite delay in being able to tell when pin 
point was removed. The same findings were 
present in the hands. Light touch was nor- 
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mal everywhere. Motion and position was 
only slightly disturbed in the right foot, 
more so in the left. Vibratory sense was per- 
ceived in right ankle to a slight extent and 
absent in the left. Vibratory sense was per- 
ceived in both knees, less accurately in left. 
Deep pressure on Achilles tendon produced 
very little pain and there was likewise no 
pain on pressure of calf or thigh muscles. 
There was disturbed sensation for pain in 
hands and also some loss of sensation to 
heat and cold in both hands. The patient 
consented to the removal of a portion of the 
superficial peroneal nerve which showed 
swelling and degeneration of the myelin. 

There was little change in these findings 
after the first three months of thyroid medi- 
cation during which time the patient’s me- 
tabolism ‘had changed from minus 27% to 
minus 10%. However, her symptoms such 
as weakness, numbness, and tingling had 
improved. She had received two grains of 
thyroid extract daily and no vitamin medi- 
cation. Subsequently the same dosage was 
continued. 

By August 1, 1941 there was a marked 
improvement, subjectively and objectively. 
The numbness and tingling had practically 
disappeared and was noticed only when 
hands were held long in one position. She 
also noticed some numbness of the hands 
on arising in the morning. Objectively pain 
sensation, motion and position and vibra- 
tion were improved. Vibratory sense was 
not present in both ankles. Temperature 
sense was improved in hands and feet but 
still affected left hand and foot. The delay 
in perception of temperature and pain sense 
was still present to some extent. 

CASE II: Patient, Miss B. was taken 
acutely ill on April 6, 1941. This began with 
some mid dorsal pain which radiated around 
to the sternum. She also complained of 
marked weakness of both arms and both 


legs, particularly to the left so that within: 


a few hours she was unable to walk. She 
had numbness in the ulnar aspect of both 
forearms and loss of the finer movements 
of her hands and fingers. There was inabil- 
ity to empty the bladder from the beginning 
of her present illness. 


About one month previously the patient 
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had consulted her physician complaining of 
joint symptoms. The x-rays being negative, 
her complaints were thought to be fibrositic 
in type and of metabolic origin. Her blood 
pressure at that time was 125 systolic and 
85 diastolic, and her blood count revealed 
4,860,000 red cells and 6,000 white cells. The 
hemoglobin was 85%. The sedimentation 
rate was 0.12 m.m. per minute. This was 
low as was her glucose tolerance test: Fast- 
ing 82 mgm per 100 C.C.; second test 113; 
third test 71; fourth, 90; fifth, 70; and sixth, 
71. There was no sugar in any of the urin- 
ary specimens. Test meal showed 54 units 
of free HCL acid and 66 of total acid. After 
taking thyroid extract (grains T daily), her 
basal metabolic rate was minus eight per- 
cent. The blood uric acid was 1.8 mgm and 
blood cholesterol was 150 mgm. The pa- 
tient was urged to use a low carbohydrate, 
high vitamin, high fat diet thinking that 
possibly the glucose tolerance curve would 
be raised. The patient followed the above 
diet quite faithfully. 

On April 6th, about one month later, she 
was taken suddenly ill as described above. 


Neurological Examination: Mentally the 
patient was normal in all respects. She had 
marked weakness in both upper extremities, 
particularly in the hand movements. The 
legs were also weak, particularly the left. 
She could move the toes in both feet. She 
was unable to approximate the thumb to the 
little finger in either hand and had practi- 
cally no grip. Her cranial nerves were nor- 
mal and her pupillary reactions were nor- 
mal. Fundi and fields negative. 


Deep Reflexes: Biceps, triceps, and knee 
reflexes were all prompt. The Achilles re- 
flex was absent on the left and present on 
the right. Umbilical reflex was absent in 
all quadrants. No Babinski sign and no clo- 
nus were elicited. 


Sensation: There were no sensory changes 
except for some dulling to pin point from 
about the level of the fourth to the tenth 
dorsal vertebrae and extending indefinitely 
a few inches to either side of the mid-line 
posteriorly. 

For a few days the patient had to be 
catheterized. During her twelve day stay 
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in the hospital her temperature never went 
above 100 degrees and most of the time the 
pulse and temperature were normal. 

This patient had the typical yellow ap- 
pearance of the hands characteristic of caro- 
tinemia. The spinal fluid showed normal 
pressure, cell count (2 whc), quantitative 
sugar (50.5 mg), protein (23.8 mgm), and 
the gold curve was flat. The urine was neg- 
ative and the blood count revealed 3,680,000 
red cells and 7,500 white cells. The hemo- 
globin was 15 grams (100%). Detailed 
blood examination showed no evidence of 
pernicious anemia and her examination one 
month before showed free hydrochloric acid 
in the gastric contents. Blood sedimenta- 
tion rate was normal. 

After the first ten days the patient grad- 
ually began to improve. She had a return 
of her bladder control along with increase in 
strength of all muscles affected. She was 
put at absolute rest (in casts) for several 
months and by September was able to do 
office work. She still has residual weakness 
in both hands and there is some atrophy of 
the abductor thumb muscles of both hands 
and adductor thumb muscles of the left 
hand. 

She has been taking dessicated thyroid 
grains 1 daily, during and since her acute 
illness. Vitamin A intake was cut down and 
vitamin B, as well as B complex were given 
during the acute illness. 


DISCUSSION 

In the first case, we have peripheral neu- 
ropathy resembling in neurological signs, 
symptoms and pathology that occur in per- 
nicious anemia. In addition, she had a low 
basal metabolic rate following thyroidec- 
tomy and a hypochromic macrocytic ane- 
mia. There was free hydrochloric acid in 
her gastric content. This case did not re- 
spond to liver and vitamin B therapy but 
did make a definite response to thyroid ther- 
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apy. An interesting but speculative feature 
in this case was a blood cholesterol of 80 
mgm per 100 cc, with a basal metabolic rate 
of minus 30%. One would expect a high 
cholesterol content in that situation and 
whether it had any relation to the develop- 
ment of the neuropathy, we are unable to 
state. 


The second case, one of acute multiple mo- 
tor neuritis, presents the problem of hyper- 
vitaminosis A with a low glucose tolerance 
curve and a basal metabolism of minus eight 
percent after being on thyroid medication 
for a year. Her blood cholesterol was 150 
mgm several weeks before the attack of 
multiple neuritis. Whether these findings 
represent some antagonistic effect between 
the carotinemia and thyroid metabolism 
with secondary development of neuritis, we 
are unable to state. What part liver metab- 
olism especially as regards the low glucose 
curve may be related to the etiology in the 
second case, we are unable to determine. 
Marine states that the low glucose toler- 
ance curve signifying increased sugar toler- 
ance is found in cases of hypothyroidism. 
From the standpoint of the sugar metabo- 
lism, one would seem to be dealing with just 
the reverse condition in diabetic neuritis. 
Therefore, we suspect hypervitaminosis A 
or the carotinemia as the predisposing fac- 
tor in the production of the motor neuritis 
and that the lowered basal metabolism and 
low glucose tolerance curve may have been 
contributing factors. 
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During every world conflict, the neuro- 
psychiatric casualties have presented a se- 
rious problem and challenge to the medical 
forces concerned in the treatment and even- 
tual rehabilitation. The authors share the 
widely accepted opinion that a careful analy- 
sis of pertinent factors in the histories of 
the patients will give some clue to the psy- 
cho-pathology encountered; and an objective 
follow-up study will give some indication as 
to the success of the methods employed in 
treatment, future planning and rehabilita- 
tion of the discharged patient. 


The cases studied represent 700 Navy, 
Marine Corps and Coast Guard enlisted per- 
sonnel treated in the United States Public 
Health Service Hospital, Fort Worth, Texas. 
It was anticipated at the outset that all pa- 
tients so admitted would be discharged from 
an active duty status, inasmuch as they had 
been previously observed and studied in de- 
tail by other Navy doctors and considered 
unfit for any type of military duty. These 
patients were destined to see, or actually 
saw duty in the Pacific theatre of war. And 
are fairly representative of our adult and 
adolescent population. Boys and men from 
cities, towns and from isolated and remote 
areas. Approximately 77% were under the 
age of 30. The rest middle-aged and even 
older, came into the service out of patriotic 
reasons in order to perform specialized 
tasks. Every possible type, physically and 
emotionally, is represented. All kinds of 
personalities marched and lived alongside 
each other. 

Of the 700 patients, 30% were regular 
Navy, 44.1% were Naval Reserve, 14.3% 
were regular Marine Corps, 10.6% were Ma- 
rine Corps Reserve, 0.8% were regular Coast 
Guard and 0.8% were Coast Guard Reserve. 
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A Study of 700 Discharged Neuro-Psychiatric Casualties 
and Follow-up 


CAPTAIN T. W. MCDANIEL. JR., (MC), U. S. Navy 
and 
SURGEON MurRAy A. DIAMOND, U.S.P.H.S. 
Fort Worth, Texas 


About 97% of the patients were white, 1.4% 
were negro, 1.4% were either Filipino, Mex- 
ican, or Puerto Rican; 0.2% were American 
Indian. 


Table I gives a detailed analysis of the 
group by ages with some indication as to the 
distribution within the various categories, 
With respect of age, 76.9% of our group 
were under 30 and approximately one-half 
of the entire group of patients studied were 
between the ages of 20 to 24. 


TABLE I: Onset of N.P. Disorder 


Age Groups No. of Cases % 
BAS MN TNORE TA GUID 2c. 5 5022522255 s0casbsad sh ocedeseeeztece 30 4.3 
AO CO) OU) 2.0 7 SEAR Ae an eee 347 49.6 
PORN aoa sed ens sccen io sassssavbdacwecsteacsscses 160 23.0 
POND RA MMO IMRAN TEBE 5 ccs ics cce ce siecasesieusaesseseacccasee® 74 10.6 
eed RMIT ADIN NA SD 55355 s0s ca cosspgasewisiasccnsevaeedseees 38 5.3 
IRD UMROCONAIE AD REY 2s, 52s ccceaeebsaecrivisvatdevedsaseoess 25 3.5 
clsjh CO) 2 OL |e eee ee 16 2.2 
OLD PRMARUD INNA GD: cons wasoscouinsendscdcadasiesnvseses vances cf 1.0 
BO PEETS “ONG OVER  b.c5.c65.diesscossssseseccscoese 3 5 

USM AN ie caged Cah capes et sane vs bese ces cosas 700 100.0 


Table II is devoted to an analysis of the 
reasons for enlistment, as determined from 
the history secured from patient, relative, 
social service, or other source. 


At the time these patients entered the 
Navy, the Service was not accepting draft 
inductees; therefore, it should be expected 
that the reason for enlistment in this group 
of patients would be of some critical sig- 
nificance in understanding the motivation as 
related to the psychiatric illness. Whereas 
the group as a whole represents voluntary 
enlistments only, it must be recognized that 
19.4% were actually only pseudo-voluntary 
enlistments, since their entrance into the 
Navy, Marine Corps or Coast Guard repre- 
sented a preference of duty when confronted 
by the draft. 
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TABLE II: Reason for Enlistment 
Group No. [% 
(0) MPR CTIOUISIAN | sccccvesserese ccsswsssccessnsesaviees 205 29.3 
(1) Avoidance Of GPAEC <....0i0..<3.5.06.00 136 19.4 
(2) PerAONAl TACCOLS: i.i.cssiccssccsssssseseseses 309 44.1 
(3) (0) SUNN IMER DS cet Ch Rent esd cee Ree 8 1.2 
(4) (0) Coe) 0 Ea C2) | eae 35 5.0 
1B) (2) OI (8) none enccseccccsccssessesens 7 1.0 
LE) UR ee eer eee Peer cee ee eee 700 100.0 


In Table III the duration of active duty 
’ and the interval between enlistment and first 
appearance on the sick list is shown. 


TABLE III: Length of Service Prior to 


Admission to the Sick List 


Group No. To 
MRS UNO L MIONUN x42 isccecissssessssseees 39 5.6 
BUREN sar INOS sors sas cnbexacneceasseutinoesdestiiess on 4.4 
UNG a MELONS |. ooo occ onausseskssvsesereistiecswenss 61 8.6 
FU e000): rc 95 13.6 
BARI MINOR avn s sess casos nsiveesticebecsss Va 24.4 
MOPIIOB ——1G INOS: c...ccsncessssesescccsveseccessscnes 97 14.0 
BUH —— ak VES Ss ssisesessecacvscsdacecasseuveteanasiies 52 7.4 
I Me IE isi csstsscsiasiestnrecstvacepeienss 154 22.0 

UCSD Ee ee ee ee eee 700 100.0 


Table IV shows the place of duty when the 
sailor or marine became ill. 


TABLE IV: Place of Duty When 
Taken Ill 

Group No. % 
fe cwau icc, saccadic annuals 212 30.0 
LNOT CD | 0120 10 | 20 eerie reer ere 191 27.3 
OTe s NMETINIG ocviadvsccecccasecscecscaddvssccetecsdes 225 Sack 
PRIMING SUMMON: 2.5066. .c0.ssessecessasecrseteedess 72 10.3 

0 2 CG eis ere ee OO Re aaa eee 700 100.0 


Table V shows the type of duty at time of 
onset of illness. 


TABLE V: Type of Duty When Admitted 
To Sick List 

Group No. % 

Regular Duty 

LOE CEES 307 43.9 

Combat Operational Area .................. 346 49.4 

PCEUBI COMTBAE. co.ccccccs.cesccessesivsscsaccdicescoacs 47 6.7 
{10 [2 eee 700 100.0 


As seen in these tables, actual combat 
could be related to the present illness in only 
6.7% of the cases. It is believed that the 
group functions of the Navy, Marine Corps, 
and Coast Guard, plus the high morale, ade- 
quate indoctrination, and capable training 
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and preparation, together with the weeding- 
out process at the training station, all con- 
tributed to the relatively low incidence of 
psychiatric illness directly related to con- 
flict with the enemy. However, it must be 
noted that during the period of onset of ill- 
ness in this group, from the early part of 
the war, until July 1943, the naval engage- 
ments were not as widespread as they were 
subsequently, and the Marine activities were 
rather localized even though the conflict was 
extremely severe. 

It is of some interest to note the areas of 
the United States whence our patients came. 
The seaboard states contribute less than 
one-third of the total patients, whereas the 
midwestern and southwestern areas contrib- 
uted appreciably larger groups. 


TABLE VI: Naval District Place of 
Enlistment 

Group No. %o 

MITSE INGVAP DISENICE cs.2iecseckes bndeccdeeveiecs 30 4.4 
Me., R.I., N.H., Vt., Mass. 

“TNITd ANAQVAl DISEVICE. . vvscesccnssecicccadssisezees 43 6.1 
N.Y., Conn., N.J. 

Fourth Naval Distvict. ...:........0:..<cs.00003 22 3.1 
Penna., Del. 

Pitch NGVal DISEPICE” 2.cc25..6056ccccssesccsccsenss LE 2.4 
W.Va., Va., Md. 

SEXUNO NAVAL DISETICE® 2.cicccsccccecccscccccovescees 29 4.1 
N-C., S:C;, Gaz 

Seventh Naval District: .....:.........60.<.0. 10 1.4 
Florida 

Biehth Naval District .2.:2:...cc6.0s0s0s-0c500 150 21.5 
Tex., Okla., Ark., La., Miss., Ala., 
Tenn. 

Ninth Naval District: ac62ciicsncian 183 26.1 
N. D., S. D., Neb., Kans., Minn., 
Iowa, Mo., Ky., Mich., Ohio 

Eleventh Naval District ............0..00..... 94 13.4 
Ariz., N. Mex., Southern Calif. 

Tweltth Naval District ......<......40...02.. 71 10.1 


Col., Utah, Nev., Northern Calif. 
Thirteenth Naval District .....-........60. 51 7.4 
Wash., Ore., Idaho, Mont., Wyo. 


In surveying the physical diseases inci- 
dent to the military duties of our patients, 
the authors report the low incidence of ex- 
haustion and malaria (Table VII). 

TABLE VII: Physical Diseases Incident 
To Military Duties 


Group No. % 
None of three noted below .................. 
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UPMMRNURIRRNDED 8 hc iS ooh oh aay eeu cete 56 8.0 
UNURTRNONNES RS BCS 0 hls nt ce eve ceaaaee 10 1.4 
Parasitic Diseases (malaria, etc.) .... 16 2.3 

DOME PENRN ee oo bs os aves soak osse unas esenerenaee 700 100.0 


Because of the closer relationship of syph- 
ilis to mental illness than the factors listed 
in Table VII we feel justified in formulating 
the figures of this group separately (Table 
VIII). The incidence of paresis is gratify- 
ingly low and this may be due to either the 
youth of the patient, the low incidence of 
syphilitic infection, or the early diagnosis of 
primary syphilis. In members of the armed 
forces, the ability of constituted authorities 
to see that prolonged and adequate treat- 
ment is carried out is recognized as of ma- 
jor importance in the prevention of paresis. 


TABLE VIII: Syphilis 
Group No. % 
No history, none at present, and has 
never taken treatment ..................... 670 95.7 
History of syphilis, any type, onset 
petore enlistment. ............0:ccsscsssse000000 8 s Be 
History of syphilis, any type, onset 
IIE bcc cssiesicesiineatsevessnoneans 18 2.6 
History of syphilis, any type, onset 
CLO CII Decree a er cere ee eee ee 0 0.0 
History of paresis, onset before en- 
OE or RR IR ae per ta en es ee ee 4 0.6 
History of paresis, onset after en- 
RRNNRMNBMENA EE ee Scot a kh tS 0 0.0 
PAMDEMRN Pee os xsecna ce cee hs te esseebiaaseessayssasiateak 700 100.0 


The following tables (IX through XVII) 
give a fairly good over-all panoramic picture 
of the personal history of the patient as re- 
gards critical episodes and representative 
groupings. We are cognizant of our effort 
at inclusiveness, perhaps to the point of su- 
perfluousness, but no omission appears to be 
justified in the quest for clues as to causa- 
tion, motivation, and mechanisms in the ill- 
ness under treatment. 


TABLE IX: Childhood Adjustment 
Group No. % 
RUN NNNERR Dorey bores op bs tipPr occa tbs vcoeecsuebasscoepseaeotsce 512 73.1 
PUEIPEMRRCRUSAMNES, «5202-5. -8 250 oe a a ask 38 5.4 
Temper tantrums (or night terrors) 54 sf 
Frankly anti-social (Juvenile delin- 

CST Sf ie sree ete renee eee terse nee 23 3.3 
ELD DTS Sy a aia ene ee 63 9.0 
CUCL 1 10 1.5 

10 0) RRR Segoe eee ee ee oe 700 100.0 
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TABLE X: Schooling 
Group No. % 
RMR BIRR sorceress Easels Soensy tus cikcuu chsSaeesanieess’ 2 0.3 
Primary (ist to 4th grade) ............... 14 2.0 
Secondary (5th thru 8th grade) ........ 178 25.4 
High school but did not graduate ...... 244 35.0 
High school graduates ........:0.......060.0.00. 184 26.2 
College—but did not graduate ............ 58 8.2 
RY NE ivcsiassssccsscsscssinenvessrveees 12 17 
Professional school but did not grad- 
I ites oiiioectialenipchaibosbiwounnicdiensersees 2 03 
Trade school, business school, etc. 6 0.9 
RE. Ghai citnins Copeaeinintaoeisnvheabaasitaxens 700 100.0 


TABLE XI: 


School Adjustment 


Group No. % 
RMON ARMORY sc cas ccs oto need ck cou eseeta tseeaseaescecseaevestsies 444 63. 
PREDCALCE IOTAGES © oinve.cssc. cseerensssssvesedeocess 102 14.7 
Disliked school—truancy ...................... 95 13.4 
IE I osonccssnsvscecesecissescccsesisvsees 10 14 
Repeated grades and disliked school 47 6.7 
BNO SCN NTR oon ss ance scan cay anus edeeecaseescseunsios 2 0.3 

1 Cs 7) URGE Rai Re Rt See ee ee 700 100.0 
TABLE XII Occupation 
Group No. % 
BAERS 5 soe sSiccous shy ones nue seav on cliives ex cvataasewehae 176 25. 
Domestic and personal service (wait- 

i ARIE, SUC) ~ o.co se dslesecesdoccsasteinvessees 27 3.9 
PENN ANC NMM MONI 55st cicacnsecasonasshtceessscoussstevsdseve 59 8.4 
PNR aR RS ace es ae esearch star session scsedsvcsase 7 1.0 
Manufacture and mechanical ............ 42 6.0 
Trade (merchant or employee) .......... 23 3.3 
IE ehieckescis sdcecsndat etc eiindicaiuiaiasions 29 41 
| |S) 0 URIBE AS RR cn een 25 3.5 
Professional and semi-professional .... 18 25 
Public service (fireman, policeman, 

BERN a catateuiecrecs vente seewsaapicsssnwssonceawaeersss 6 0.9 
INE Sih acbditatihturacasdnetusbviseseiaunenmeesiaaes 25 3.6 
“| 00 Ua ee Ce eee renee ee ene Sn 44 6.3 
I Silat tbe ltcinicivesSptbieatab ance 219 31.2 

ASIAN poet ceo c se eee trses eco caste eiae 700 100.0 


TABLE XIII: 


Group No. 
LS CU | Co a eer 226 
PRMOAAAND oops cece tgs Sen eats orb een dcsewveesaeees 13 


Nomadic workers; marginal status .... 117 
Shifting employment (same locality) ; 


MAPPING BUACUB scissessccciescacsscsssecseossisee 101 
Steady employment; marginal status 116 
Steady employment; comfortable 

BeOS) asasscare ea Wiles 72 
SRE RSAASI REN? oacssoetesy osteo Sot he cub eeold eee ve ait oruats 3 
Lived wholly or partially by illegiti- 

BRAEIS PASRRPANANS | coc 25 odes ndupe sce scacauessosetecseessess 2 
So) ETT 2,00) 0) ROR arcs ree Rena cer 50 

MOM Ges acer Wa tks seen a bs 3c tera Ua uvnsetes 700 


Economic Adjustment 


% 
32.3 


19 
16.7 


144 
16.7 


10.3 
0.4 


0.4 
7.0 


—_—_—-- 


100.0 
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TABLE XIV: Sexual Adjustment 
Group No. % 
ne cere 322 46.0 
Casual GLEN OSOMUGNS co. cs coiccss oeesheisetsees 346 49.4 
Abnormal perversion (homosexual- 
ty) cessessecseescseeeeseseesenseseneneeseseseeseneeteseeees 32 4.6 
RRR ere eer eeete ea aree see ieee .. 700 100.0 
TABLE XV: Social Adjustment 
Group No. % 
No reliable historical information ...... 17 2.4 
Poor before enlistment ....................... 166 23.7 
Acceptable before CNHStMENt ...2.0.56...5.. 517 73.9 
I oncaeid aaaipesscneanraician 700 100.0 
TABLE XVI: Delinquencies 
Group No. % 


No delinquencies (no conflict with 


GiGi ULTOLICIOS) 6.ccsdscscesssevssseedcoescenses 568 81.2 
Before enlistment only .............0......0.. 64 9.1 
After enlistment only ......................00 40 5.7 
Before and after enlistment ................ 28 4.0 

PROB PRLreee acs ae sa ceae Coase tt eeeaetegt rece aisceese eas 700 100.0 
TABLE XVII: Psychosis Before Enlistment 
Group No. % 
MARSA ese ore Pecan ea acta ah oot abs 584 83.4 
Minor mental disorder ........................... 68 9.7 
Major mental GISOFGEr: ....:..<.sccc0i00s6.00.. 48 6.9 

BO eae oP ory eT eee 700 100.0 


In Table XVIII it should be noted that the 
review of the social service data and his- 
tory material indicated that slightly over 
half of the group were considered to have 
had abnormal behavioristic patterns exist- 
ing prior to enlistment and that the patient’s 
basic condition was not aggravated by any 
undue stress or strain incident to their mili- 
tary duties. However, the most detailed 
histories (Table XVII) showed that only 
16.6% of the patients gave any indication 
that they were seen by a physician for a 
prior existing psychosis. 

It appeared that many of these individ- 
uals did fairly well at home, where their 
symptoms had been accepted for years, 
where they had been protected by their fam- 
ilies and had been catered to, and where 
their social and economic adjustments were 
Maintained at an indifferent level. These in- 
dividuals had difficulty in adjusting them- 
Selves to life in the Navy or Marine Corps. 
In the service, their difficulties were crys- 
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tallized and they soon became patients in 
the hospital. Military duty cannot be blamed 
for causing the reaction in the vast majority 
of these disabled sailors and marines; it 
merely served to make their difficulties ap- 
parent—it brought to the surface individual 
limitations. 


TABLE XVIII: Line of Duty Status 


Group No. % 
GATTO fe UG Uae sos cots votes cence sae snccsewensacousase 297 42.4 
Considered to have existed prior to 
CNIISUMENtE (HPT) ..ccciccciccsicssseccccse 374 53.4 
Considered to have existed prior to 
enlistment but aggravated by ser- 
Vi COA CONGNEN OS oie ks caccraccvteessaceeescsshees 23 3.3 
Retired personnel recalled to duty .... 6 9 
POCA eS So a oct ee areca n cates 700 100.0 
TABLE XIX: Prognosis 
Group No. % 
Oe oF ois Sse ine eae scan ecbgatvecaseezeatons 285 40.7 
VE 0 ts (10 | Eee ee eer ee 242 34.6 
OIE seco nc aoa reais, os accdes coeSetesexcaesesp ieee 72 10.3 
VIELY2 DOOM) coc ect teeth ccscsSencsbecasedeele 83 11.9 
Aainst Medical AAVICE ..0.:5.....c..0sc000ss 18 2.5 
TOUR oss Sesiotns susie dundscns atagusketiescsent 700 100.0 
TABLE XX: Psychiatric Therapy 
Group No. % 
R200 0 1 Cea eee ee nee ee eer meer ae 580 82.9 
PINCU ACRE | Sooo staee Seas usceeapetcnoadesespsssie’ 12 a PY 
Individual intensive: © -..2......:.0:.0.2<cscccc0008: 33 4.7 
S) 00 Xe) 1 DENS ir eet ee Sento er Rarer ee errr A” 75 10.7 
ANG) 7 1 | 6 enna eat eee ene ee Tere eon Cer 700 100.0 
Table XXI reveals the diagnosis. 
TABLE XXI: Diagnosis 
NAVY USPHS 
No. % No. % 


Psychosis Unclassified ........ 45 64 18 2.6 
Manic Depressive Psychosis 


(type not specified) .......... 50 yf | 
Manic Depressive Psychosis, 
WVEIIIO® ©. sscscssessesseeloassesseatess 15 2.1 
Manic Depressive Psychosis, 
TDEDRESRIVES e.ii5ctccccsete ses 10 1.4 
Dementia Praecox (type not 
SMCCIHICO) © ccisce2cse.secesses case 556 = 79.5 
Acute Schizophrenic Reac- 
180) 0 eer canreee erence renee eee ener 7 10:7 
Dementia Praecox,, Mixed 
Le 1) epee ercncr ree ee eee PEC Ce POTS 87 12.4 
Dementia Praecox, Simple 
UA] ae eee cee eee 74 10.6 
Dementia Praecox, hebe- 
45 6.1 


phrenic type 
Dementia Praecox, cataton- 
16) UN) co nna per Se oR 64 9.1 
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Dementia Praecox, paranoid 


NAD hare fu aeenvaes sont Sas eep a ebai ex 131 18.7 
Psychoneurotic Reaction 
MIND onan ckstt theca scsseeeteseceavssiesbaxes a 0.1 69 9.9 
Epilepsy (with or without 
BP AROID D9 Gearceetasnasneouereecsocet 5 0.7 8 1 
Psychosis with organic brain 
PUREED absoneccerces ack eeevssneses 14 2.0 9 1.3 
Psychosis with central nerv- 
ous system syphilis .......... 2 0.3 4 0.6 
Psychosis with psychopathic 
WIETSORBMIOY: <.2.5.2--cc05005<ecc0805% 9 13 36 5.2 
Mental deficiency (without 
or with psychosis) ............ 5 0.7 5 0.7 
Psychosis due to alcoholism 4 0.6 16 2.3 
MESCRHANCOUS § ........<.22...02s65065- 9 13 36 5.2 
PIMPIN sy excp suber ucencenosSececccs 700 100.0 700 100.0 


It was determined that the completion of 
the study depended on an adequate follow- 
up. Recognizing the validity of purely ob- 
jective findings, a letter containing specific 
questions pertaining to the material listed 
in tables XXII, XXIII, and XXIV was for- 
mulated. The following were the questions 
asked: 


A. What kind of work, if any, has he been 
doing since he was released from this 
hospital? 

B. Has he shown any abnormal behavior- 
istic pattern? 

C. Has he been at odds with his family, 
other social groups or civil authori- 
ties? 

D. Has it been necessary to have him re- 
hospitalized? If so, where and for 
what? 

E. What does his family think of his con- 
dition? 

F. What is his present marital status? 


These studies were conducted on men who 
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PIMMESTA Fe coe Reyer ns oh aaestiwenea vine rakiotvaisgnawssavaseceies 20 2.8 
PVIGIMAAUIC: fe faesinds tistassseseonsss psnanater cilueck nes tats 39 5.6 
BAMMRSUOAY, Goes ce cuiuhy.cucapeoseaassussisaciascee besos 15 21 
_\ 1 O'C 00 DERE S tae Se oe oe ee 21 2.8 
MetvaiIneG in HOspitAal .............5.5660..06.56600. 64 91 
TABLE XXIII: Follow-up Sexual 

Adjustment 

Group No. % 
No change over discharge status ........ 535 76.4 
BRCCEMULY AUMATTICH i..c.0.05s<0c0300002-00000sc0s000 76 10.9 
BROCONUY GIVOLCEG isi cesses... :00cccecTasecseesee 19 2.7 
Divorced and remarried ...............:......63 2 0.3 
SUNN. sseetakshinetiicsaivarensipvanvscscvesexuies 4 0.6 
PVELAINEd IN MOSPICAl ......2666..0..-0s600-s0s008s 64 91 
ANN ivan aiesep ce uan chs ssarsesousisssecssnanestenes 700 100.0 


TABLE XXIV: Follow-up Hospitalization 


Group No. % 
Retained here (USPHS Hospital) ...... 64 91 
NOL re-hospitaliZed «............s060c0s.000000.002. 524 74.9 
Transferred to another hospital .......... 39 5.6 
Hospitalized in less than_ three 

URNS TAG NES ooo 2 ccan sUvbe cure casaesbetacssiaheeciwasscease 25 3.6 
Hospitalized in from three to six 

“TOU CL Co SRSA Oo RO a eee 42 6.0 


Hospitalized in from six months to 


LOR COC CC I eee a ene ee 5 0.7 

Hospitalized in from nine to twelve 
BR RUORANMRDIS  accAcsve ws cose sides Seetusesiesvseusseavieussseesds 0 0.0 
Hospitalized after one year ................ 1 0.1 
LUC £2), IE enn Soe ene tes oe ricer a ae rem eeee 700 100.0 


SUMMARY 

In summary, the following facts were de- 
termined: 

(1) Of the group of 700 patients, 89.0% 
were diagnosed as psychotic, 9.9% as psy- 
choneurotic, and 1.1% as epileptic. 

(2) With respect to age, 76.9% were un- 
der thirty, approximately one-half of the 
individuals being between 20 and 24. 

(3) Almost half of the patients became 
disabled within the first year of military 
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had been released from the hospital and had serving aa GR% belo the int moth We 





been in civilian life from 14 to 18 months. 


TABLE XXII: Follow-up Social Adjustment 


Group No. % 
Followed plans laid before release .... 263 37.6 
VATE OMISTARUOLY ..5..520006sc0ceecs000se00 500005 262 37.6 
Work GIMBAUIBIACEOrY ...........2...<c..s005005. 330 47.1 
Abnormal Behavior .....................006...000 306 43.7 
Communal adjustment satisfactory.... 304 43.5 
Communal adjustment unsatisfactory 239 34.1 
LS Ue SCC 1 Sa aaa ea ie ne eee ee 1 mf 
Died as a result of accident ................ 1 a 
UNSC CLS OE San eae eae “79 11.3 
“Nervous abnormally” .............0...s00..060. 212 30.3 
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expired; 10.3% had never progressed be- 
yond the training station. 

(4) Actual combat duty could be related 
to the present illness in only 6.7% of the 
cases. 

(5) Incidence of malaria was low, only 
2.3%. 

(6) Incidence of syphilis was low, 4.3%, 
with only 4 cases of paresis. 

(7) The abnormalities of personal his- 


tory: 
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(a) 27°¢ had abnormal childhood adjust- 
ment. 

27.7% did not progress in schooling 
beyond grade school. 35.5% more 
did not complete high school. 

35.1% either had no schooling or 
made an unsatisfactory adjustment. 


31.2% were occupational floaters 
with no skill, no trade, nor any in- 
clination to learn; 6.2% entered ser- 
vice directly from school and never 
had tried a vocation. 

(e) 82.7% made an unsatisfactory, mar- 
ginal, or poor economic adjustment 
prior to enlistment. 

(f) 4.6% had made an overt, abnormal 

sexual adjustment; 49.4% had ap- 

proached heterosexuality cautiously, 
suspiciously, naively, or not at all. 

23.7% had made a poor social ad- 

justment. 

18.8% had some history of either ju- 

venile or adult delinquency or a com- 

bination of the two; prior to enlist- 
ment, subsequent to enlistment, or in 
both instances. 

16.6% had either a minor or major 

illness prior to enlistment. 


(8) 34.6° had heavily loaded family his- 
tories which included various psychopathic 
determinants. 

(9) Follow-up studies revealed that after 
discharge or separation 3.6% had sexual dif- 
ficulties sufficiently overt to precipitate a 
change in marital status or to have led to 
homosexuality. 

(10) Follow-up studies further indicated 
that 56.5% made an unsatisfactory com- 
munal adjustment on the basis of such fac- 
tors as alcoholism, legal arrests, nomadism, 
punitive incarceration, asocial behavior, 
“nervous abnormality,” or re-hospitaliza- 
tion. Stated prognosis (Table XIX) was 
59.3% other than good. 

(11) There was close agreement between 
psychiatric diagnosis made in the field by 
the Naval Medical personnel, with their lim- 


(b) 


(c) 


(d) 


(g) 


(h) 


(i) 
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ited time and facilities, and the eventual di- 
agnosis niade within the final hospital. 

(12) No conclusions have as yet been 
drawn regarding treatment measures em- 
ployed in this group. 


CONCLUSION 

As a result of survey of 700 cases, the 
authors found that over 50% were basically 
unfit and inapt for military service. They 
were unsuitable because of the prominence 
of abnormalities in childhood, outstanding 
deviation in social and economic adjust- 
ment, a high percentage of sexual bizarrity, 
as well as a history of previous existing true 
mental or nervous disorders. 

Objective follow-up studies indicated that 
over 50% of those returned to civilian life 
exhibited essentially the same behavioristic 
pattern as they did before entry into the 
service and during their sojourn therein. 
The incidence of continued or repeated hos- 
pitalization following treatment for the 
acute psychotic episode for which they were 
seen, appeared low. The balance of the dis- 
charged patients returned to an adequate 
and acceptable social, economic and cultural 
adjustment outside the military service, 
upon release from the hospital. 

In view of the facts presented, the obvi- 
ous suggestions are that a sizeable group of 
misfits could be excluded and that a sub- 
stantial percentage of illness could be pre- 
vented. It is our firm conviction that trained 
psychiatric workers are needed within each 
school system to thoroughly investigate 
each child entering therein—obtain a short 
complete record of the home life, behavior- 
istic pattern, etc.—and that a short concise 
record of their responses should be kept and 
when abnormal patterns of behavior have 
been shown, or begin to blossom forth, 
prophylactic measures could be instituted 
that would in all probability save many a 
parent, society and the individual from a 
world of grief—and would further serve the 
dual purpose of preventing obvious errors of 
adjustment within the military services, as 
well as the intelligent and successful place- 
ment within civilian life. 
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Intervertebral Disc Rupture: Appraisal of Important Signs 


F. KEITH BRADFORD, M.D. 
Houston, Texas 


It has probably been true that the correct 
diagnosis of a ruptured intervertebral disc 
is made more frequently in some clinics than 
in others. Certainly, the publications of 
Barr’ and Mixter* have never fostered care- 
lessness or lack of critical analysis in mak- 
ing this diagnosis. Actually, each symptom 
and sign must be carefully appraised before 
it is permitted to influence the diagnostician. 
Probably erroneous diagnosis is most fre- 
quently a result of the casual acceptance of 
recorded symptoms and signs without a crit- 
ical examination of the patient. The inter- 
pretation of the surgical pathology in such 
patients may also be dominated by precon- 
ceived ideas. Probably many of the inter- 
vertebral disc herniations removed in this 
country are operated upon in this untidy in- 
tellectual atmosphere. Because of this, 
Magnuson’ is justified in his skeptical atti- 
tude and the Editor of the Naval Medical 
Bulletin‘ justly states: “. . . the time has 
come to make a critical evaluation of the 
surgical correction of this condition.” Too, 
Munro’ has attacked the validity of the signs 
upon which a diagnosis of a ruptured inter- 
vertebral disc is based. 


DATA FROM CASES 

A series of 68 successive patients who un- 
derwent operations has been analyzed in an 
effort to determine the relative value of the 
accepted diagnostic signs. Unfortunately, it 
was not possible to add to the series 58 ad- 
ditional patients operated upon at the same 
hospital with a diagnosis of disc rupture be- 
cause the records were not tabulated. The 
68 patients were all examined and operated 
upon by the same surgeon. The 23 panto- 
paque myelograms which were performed in 
the series were also done personally. It is 
felt that the series carries more statistical 
value than the mere size indicates since it 
represents only a small portion of the au- 
thor’s experience with ruptured interver- 
tebral discsc. It is my belief that the later 
58 cases which were not analyzed statisti- 
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cally corresponded well with the reported 
cases. These patients were all operated 
upon at the same Naval Hospital under fg- 
vorable circumstances. I am indebted to 
Dr. John Camp for his suggestions concern- 
ing myelographic interpretation which were 
especially valuable because of his wide ex.- 
perience in this field. There was no mortal- 
ity in either the cases analyzed or in the 
additional patients operated upon for the 
same lesion. No serious complications oc- 
curred with the single exception of two un- 
accountable post operative instances of men- 
ingitis which, fortunately, were carried to 
complete recovery by the appropriate use of 
penicillin and sulfadiazine. In neither of 
these patients was the dura mater opened, 
and yet they constitute my only experience 
with actual meningeal infection from disc 
exploration. 

The patients in this series were selected 
by criteria which have enabled the careful 
examiner to increase his accuracy in disc 
diagnosis. I have divided the signs into gen- 
eral and root findings. In addition to the 
true pattern of severe, persistent sciatic pain 
there are the important points in the history 
of increased pain from coughing, straining 
or sneezing and the important factor of in- 
jury while lifting in a bent-forward position. 

It must be remembered that when patients 
are selected for operation by specific cri- 
teria, the negative explorations must neces- 
sarily be upon patients who showed certain 
specific symptoms and signs which were 
used as the criteria for their selection. For 
example, the early series of Mixter and Barr 
showed high total protein of the spinal fluid 
and a predominance of fourth lumbar herni- 
ations. This resulted from a selection of 
cases because of the elevated protein and 
because of the myelographic defects which 
are more obvious, but often less diagnostic, 
at the fourth lumbar disc. Earlier probers 
in the field of disc diagnosis have often 
blinded themselves to the true value of a 
rather specific form of the neurological ex- 
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amination which often arrives at a correct 
diagnosis without the help of special exami- 
nations. The clinical diagnosis was long 
confused by the neurologists who found the 
knee-jerks altered in intervertebral disc her- 
niations as frequently as the ankle-jerks. 
The more complete experience of the surgeon 
who examines his patient and follows him 
through the radiographic and surgical de- 
partments, places him in a position to ana- 
lyze cases in a truly objective fashion. Too 
frequently the surgeon has reported only 
and exactly what the radiologist or neurolo- 
gist has predicted. 


ANALYSIS OF FINDINGS 

The 68 patients explored for herniation of 
the intervertebral disc proved to have this 
lesion in all except 7 instances—89.7% posi- 
tive exploration. All negative cases were 
explored at both the fourth lumbar and lum- 
bosacral levels on the side of pain. Myelo- 
graphs, utilizing pantopaque, was performed 
in 23 cases (34%). It was performed be- 
cause of inadequate clinical localization, a 
suspicion of bilateral or high (L-3) hernia- 
tion or because it seemed that undue pres- 
sure was put to obtain complete verification 
of a lesion prior to surgery. 

Of the 61 herniations proved by explora- 
tion, 61% (37) were on the right and 39% 
on the left (24). Forty-six proved hernia- 
tions were at the lumbosacral space and only 
13 proved herniations occurred at the fourth 
lumbar space. In the two lumbar-3 hernia 
tions, the myelogram confirmed the diag- 
nosis. 

In addition to the 7 negative cases, which 
were uniformly explored at both of the lower 
two interspaces, 9 of the remaining 61 cases 
underwent exploration at two levels. Bilat- 
eral positive exploration of the same inter- 
vertebral disc was performed twice, but no 
instance of multiple unilateral herniation oc- 
curred in this small series. 


GENERAL SIGNS 
The proved cases of ruptured interverte- 
bral disc showed only a slight predominance 
of positive general signs. Coughing and 
Sneezing were recorded as increasing root 
pain in 86% of the negative explorations and 
only 79% of the positive ones. The incidence 
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of injury was higher in the negative than in 
the proved cases. 

The more objective signs predominated in 
the proved cases of disc rupture. Jugular 
compression increased radiating pain in 51% 
of positive cases, 29% of negatives. Repro- 
duction of pain by paravertebral pressure 
favored the proved lesion 59:43, and sciatic 
nerve stretching favored the positive group 
90:71. 

Sciatic scoliosis and reduced lumbar lor- 
dosis gave ratios, positive to negative ex- 
ploration, of 51:29 and 80:57. The predomi- 
nance is quite important in the series, I 
think. However, this occurrence in the ab- 
sence of pain in the distribution of the sci- 
atic nerve would be of no diagnostic help. 


ROOT SIGNS 

Sensory changes were helpful in 61% of 
lumbosacral herniations and were mislead- 
ing in only 2%. In fourth lumbar hernia- 
tions apparent sensory changes helped in the 
diagnosis in 23% of cases and led to error 
in 15%, in which cases the ruptured disc 
was found to be at the lumbosacral level. Of 
the 7 negative explorations 3 patients were 
suspected of having the sensory changes pe- 
culiar to fourth lumbar disc involvement and 
in one the lumbosacral sensory changes had 
been recorded. No sensory changes were 
observed in the two third lumbar hernia- 
tions. 

Absence of the ankle-jerk (56%) and defi- 
nite diminution (39%) were observed in 
95% of lumbosacral herniations. Absence of 
the ankle-jerk occurred in one fourth lum- 
bar herniation, and diminution of the ankle- 
jerk was observed additionally only in two 
fourth lumbar herniations and in two nega- 
tive explorations. The 95% incidence of di- 
minished or absent ankle-jerk in positive 
lumbosacral disc explorations establishes 
this sign for both its diagnostic and localiz- 
ing value. 

Absence of the Knee jerk was not ob- 
served. No diminution was found in the 41 
lumbosacral herniations, probably partly 
from the preconceived idea that if the pa- 
tient could relax and sit evenly, no knee jerk 
change should occur. Although 3 patients 
with fourth lumbar herniation showed an- 
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kle-jerk change, only one showed diminution 
of the knee-jerk. In one of the two patients 
having third lumbar herniation, the knee- 
jerk was diminished and the ankle-jerk was 
absent. 

The motor examination has shown gas- 
trocnemius-soleus weakness in 51% of lum- 
bosacral herniations. This is of little addi- 
tional diagnostic aid since loss of the ankle- 
jerk is almost invariably present. However, 
loss of dorsiflexor power of the toes or foot 
in fourth lumbar disc lesions is of far more 
importance because there is no reflex to in- 
dicate this level of involvement. It occurred 
in 54% of fourth lumbar herniations, but 
also in 57% of the negative explorations. It 
is felt that simulated dorsiflexor weakness 
was thought to be true weakness in several 
instances. The detailed motor testing em- 
phasized in a prior publication (Bradford*) 
is of great importance in the diagnosis of 
disc lesions, especially those at the fourth 
lumbar space. Both of the patients with 
third lumbar herniations showed dorsiflexor 
weakness. Gluteus medius weakness, with 
a waddling gait, is not uncommon in involve- 
ment of both the fourth and fifth lumbar 
nerves. 

Dr. Glen Spurling’ has recently empha- 
sized the importance of rotation of the body 
toward the side of pain during the hyper- 
extension test. This test, previously de- 
scribed as the ‘“foraminal compression test” 
in examining for cervical disc lesions, is cer- 
tainly an important addition to the exami- 
nation of lumbar disc suspects. Root pain 
is reproduced far more regularly in lumbar 
disc rupture if hyperextension is combined 
with homolateral rotation. 


SUMMARY AND CONCLUSIONS 
1. If the patients are selected for the disc op- 
eration because certain criteria are met, 
negative cases will necessarily fulfill 
many of the criteria. 
2. The incidence of positive exploration, 
critically appraised, is the most valid cri- 
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terion of the symptoms and signs by 
which cases are selected for surgery, 


. Myelography is an adjunct to successfy] 


disc surgery, but has little value unless 
correlated with the clinical investigation, 


. Sensory changes in the dermatome of the 


first sacral root are of definite value in 
the diagnosis of lumbosacral herniations, 
A diminished or absent ankle-jerk is of 
diagnostic and localizing value, usually 
indicating rupture of the lumbosacra] 
disc. 

A normal ankle-jerk is the rule in fourth 
lumbar herniations. Sensory changes are 
minimal and may be deceptive. Dorsi- 
flexor weakness of the toes is common, 
but must be critically appraised. 


. Lumbar kyphosis with sciatic scoliosis ig 


more frequent in fourth lumbar than in 
lumbosacral herniations. 
Definite root findings are more nearly di- 
agnostic of ruptured intervertebral disc 
than are less specific findings. 
If interpretation by the patient is neces- 
sary, as in several tests useful in inter- 
vertebral disc diagnosis, any possibility 
of suggestion must be minimized. 

2915 SAN JACINTO STREET. 
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Report of Meeting of Eastern Association of 


Electroencephalographers* 


A Study of the EEG Following Superior 
Cervical Ganglionectomy in the Dog 


Dr. George Austin** 
Dr. Thomas Connelly** 
Dr. Harold Worster** 


This report is based on experiments car- 
ried out on 16 dogs and 1 monkey (Ma- 
caque). Nembutal anesthesia was used in all 
experiments. The electroencephalograph was 
a standard 3 channel amplifier and ink 
writer. In the acute experiments, the elec- 
trodes consisted of five needles inserted in 
the bilaterally exposed parietal cortex. In 
each case the ganglion was resected on the 
left side. Following ganglionectomy there 
was a decrease in overall frequency with an 
increase in the number of two and three per 
second waves. A statistical analysis re- 
vealed a significant decrease in overall fre- 
quency down to the one percent level. This 
occurred in 7 out of 8 animals with no 
change at all observed in one animal. 

In chronic experiments, post operative 
EEG’s were done on 4 dogs at intervals 
varying from 2 days to 4 weeks postopera- 
tively. The electrodes consisted of fine steel 
needles inserted in the scalp, and as in the 
acute experiments, all recordings were mon- 
opolar. In these experiments there was a 
consistent increase in frequency over the oc- 
cipital area of the operated side. There were 
no observable changes over other areas si- 
multaneously recorded. 

No definite changes in the size of the pial 
vessels were seen in the acute experiments. 
The authors suggest the possibility of an 
increase in capillary bed and a decrease in 
sympathic activity on the operated side, ac- 
counting for the observed changes in the 
electroencephalogram. These preliminary ex- 
periments indicate the need for further in- 
vestigation of the problem using cats or 
monkeys as the exprimental animal and em- 
ploying Dial or one of the volatile anesthe- 
tics. 


*Meeting held at Institute of the Pennsylvania Hospital, 
Philadelphia, Pennsylvania, October 24th, 1947. 

**University of Pennsylvania, School of Medicine, Phila- 
delphia. 


Cholinergic Origin of Brain Waves— 
Clinical and Bio-physical Aspects 


T. Cunliffe Barnes, D. Sc.+ 


The apparatus for measuring the electro- 
genic properties of substances occurring in 
the nervous system consists of a layer of oil 
(representing the lipoid membrane of the 
cell) in contact on each side with saline 
(representing the axplasm and tissue fluid). 
Non-polarizable Ag-AgC1 electrodes connect 
the two aqueous phases on each side of the 
oil layer to a potentiometer or to an electro- 
encephalograph. Acetylcholine in a concen- 
tration of 1 part in 6 million produces a 
wave of negativity of 2 millivolts lasting a 
fifth of a second. It is interesting to note 
that the acetylcholine waves are always in 
the frequency band of the E.E.G. Repeti- 
tive additions of acetylcholine to the inter- 
face produce paroxysmal delta bursts and 
also alpha spindles. The small quantities of 
acetylcholine produced by the brain (1 mi- 
crogram per gram) would probably produce 
waves rather than permanent shifts of po- 
tential. Dilatin and sodium phenobarbital 
produce positive potential which neutralizes 
the negativity of acetylcholine (Arch. inter. 
Pharmacodyn. 73: 386, 1947). The model 
suggests that brain waves may be produced 
by acetylcholine. Excess acetylcholine might 
be associated with over activity indicated by 
the fast spikes of grand mal. The slow waves 
of petit mal may be resulted from a defi- 
ciency of acetylcholine. Passing an electric 
current through the oil-cell model alters the 
potential. Electroshock probably redistrib- 
utes the acetylcholine in the brain (analo- 
gous to mecholyl iontophoresis in treatment 
of Reynaud’s disease). Hyperventilation 
produces alkalosis which destroys acetylcho- 
line (the choline esterase splits more acetyl- 
choline the higher the pH). Parasympa- 
thetic signs. in hyperventilation accompany 
faster frequencies than do sympathetic 
signs. Rapid rise in pulse and fall in skin 





+Dept. of Pharmacology. Hahnemann Medical College 


and Hospital of Philadelphia. 
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temperature are associated with delta waves 
in deep breathing (J. Psychol. 22: 67, 1946). 

Psychological tests show that maladjusted 
personality is correlated with delta waves in 
hyperventilation (see Feder. Proceed 6: 75, 
1947). Poor Rorschach scores are given by 
persons having abnormal waves prior to hy- 
perventilation. 
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The Electroencephalogram in the Clinical 
Study of Cortical Atrophy 


Joseph Hughes, M.D.* 
Steven Hammerman, M.D.* 
George Russell, M.D.* 


This paper is concerned with the E.E.G. 
changes associated with cortical atrophy oc- 
curring in middle life, such as in found in 
Alzheimer’s and Pick’s disease. A total of 
15 cases were studied, of which 14 cases of 
the pre-senile type and 1 case presumably 
was post-traumatic. There were 12 men and 
3 women ranging in age at the time of diag- 
nosis from 30 to 57 years with the average 
age being 46.5 years. A majority of the 
patients had had a number of previous hos- 
pitalizations with discharge diagnosis in- 
cluding epilepsy with psychoses, epileptic 
deterioration, generalized cerebral arterio- 
sclerosis and various neurological syn- 
dromes. Of the 15 patients reported, 7 had 
a history of epileptic seizures of generalized 
or focal type, 6 cases with spasticity and 
pyramidal tract signs, 2 cases with cerebel- 
lar findings, 3 cases of head injury, and 12 
cases showing evidence of some degree of 
organic psychosis. Laboratory findings in 
all cases including detailed spinal fluid ex- 
amination, were essentially negative. Three 
cases have died and autopsy performed on 
one case revealed no gross atrophy of the 
brain, but microscopic examination showed 
findings typical of pre-senile degeneration. 


In each of these 15 cases the E.E.G. find- 
ings showed marked abnormalities. These 
in conjunction with the clinical picture sug- 
gested the possibility of cortical atrophy, 
which was subsequently confirmed in each 
case by pneumo-encephalographic studies. 





*Institute of the Pennsylvania Hospital, Philadelphia, 
Penn. 
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Among these findings were records showing 
low voltage fast activity, records with fast 
activity superimposed on slow high ampli- 
tude waves, records showing only slow high 
amplitude waves and records showing an jn- 
creased and more sustained production of 
low amplitude fast frequency during hyper. 
ventilation as compared with the rest of the 
record. These findings were usually diffuse 
and in some cases were found to be of maxi- 
mum frequency in areas subsequently found 
to be the most atrophied by pneumo-enceph- 
alographic studies. In general, the most 
constant finding was a tendency to the pro- 
duction of fast activity in some combination, 


On the basis of these findings it was con- 
cluded that the E.E.G. in conjunction with 
the clinical picture was of definite usefulness 
in the diagnosis of cortical atrophy of the 
pre-senile type and should be a necessary 
preliminary before subjecting a patient to 
pneumo-encephalographic studies. The pos- 
sibility is also raised of the primary diag- 
nostic value of the E.E.G. in cases where the 
atrophy is not severe enough to show sufii- 
cient abnormality detectable by pneumo-en- 
cephalogram. 
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EEG Studies in Sensory Induced Seizures 


Francis M. Foster, M.D.,** and 
Leo Madow, M.D.** 


A case was presented of a 4 year old girl 
who had left Jacksonian seizures since the 
age of 5 months and since 17 months had 
akinetic seizures induced by tapping the left 
shoulder. During the seizure the EKG pre- 
sented a slow, approximately one third of a 
second wave, frequently attended by a sharp 
single spike. With 16 leads, bipolar record- 
ing, this wave and spike formation was 
found to be out-of-phase to the right sen- 
sory-motor cortex. Sensory stimuli other 
than tapping were ineffective. The efficacy 
of tapping was ascribed to the multiplicity 
of modalities—light touch, light pressure 
and deep pressure—and to the greater cor- 
tical function in dealing with complex func- 
tions. Occasional elicitation of the response 
by tapping the ipsilateral (right) shoulder 


**Jefferson Hospital, Philadelphia, Penn. 
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was explained by the bilaterality of the sen- 
sory functions of the cortex. The necessity 
for an altered state of the representing cor- 
tex is indicated by the sharp delimitations 
of type and location of stimulus and the cor- 
tical EEG changes. The transient loss of 
consciousness and akinetic features indicate 
transmission of the focal discharge to a 
higher center. 





0). 
Vv 


Electroencephalograms of Children 


Daniel Silverman, M.D.* 


This preliminary report on the value of 
electroencephalography in neurologic and 
psychiatric diseases of children presented 
the results of the first 79 cases studied. The 
EEG in children with psychiatric disorders 
paralleled the findings of the many pub- 
lished reports on behaviour problem chil- 
dren. The children afflicted with neurologic 
syndromes with convulsions were divided 
into idiopathic epilepsy, symptomatic epi- 
lepsy and symptomatic convulsion groups. 
The EEG in children with idiopathic epi- 
lepsy, as has been found by many others, is 
characterized by a high incidence of par- 
oxysmal records (70%) many with 3 per 
second wave and spike formations (30%) 
and by relatively few normal records. In 





*Graduate Hospital, University of Pennsylvania. 
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symptomatic epilepsy all records were ab- 
normal and asymmetric EEG’s with or with- 
out foci and spikes were the common find- 
ings (56%) while 3 per second wave and 
spike forms were infrequent (13%). The 
focal features of the EEG corresponded 
closely with focal neurologic signs. In the 
symptomatic convulsion group—those with 
one of several seizures associated with feb- 
rile illness—the EEG’s were normal. Chil- 
dren afflicted with neurologic disease unas- 
sociated with seizures showed abnormal 
tracings, but these were predominantly slow 
waves without paroxysmal activity. In this 
group focal EEG abnormalities also corre- 
lated well with focal neurologic signs. How- 
ever, an important observation in all cases 
of focal EEG dysfunction was that often a 
corresponding structural defect demonstra- 
ble by pneumoencephalogram was absent. 
Cases illustrating the various findings in- 
dicated above were presented. It was con- 
cluded that the child’s EEG is an exceed- 
ingly sensitive detector of cerebral dysfunc- 
tion, so sensitive that perhaps minor or tran- 
sitory physiologic disturbances are brought 
to light. Thus, despite its great value to the 
clinician, caution is warranted in interpreta- 
tion, especially of focal disturbance. Con- 
versely, it was felt that a normal EEG was 
strong presumptive evidence in children— 
stronger than in the adult—for absence of 
cerebral pathology. 





159 

















DISEASES OF THE NERVOUS SYSTEM 


May 


Book Reviews 


DOCTOR KIRKBRIDE AND HIS MENTAL 
HOSPITAL. By Earl D. Bond. Lippincott 
Co. 162 pp. 


Doctor Bond’s story of the life and times 
of the founder of the Psychiatric Division 
of the Pennsylvania Hospital is well worth 
reading if only to discover, as the author 
phrases it, that “we have gone a long way 
and back to come to where Doctor Kirkbride 
always stood.” But in addition, it is an in- 
teresting study of the background and in- 
stances that led to the beginnings of mod- 
ern psychiatric thought. 

When in 1840, Doctor Kirkbride was of- 
fered the opportunity to take charge of the 
new Hospital for the Insane, he accepted it 
in the realization that his task was to be “in 
fact, giving a new character to the treatment 
of the insane.” The subtlety of the emphasis 
was significant. That Doctor Kirkbride suc- 
ceeded so well was as much due to his in- 
quisitive humanistic assumption as to his 
more formal ideas about the nature of men- 
tal illnesses, some of which he thought was 
perhaps due to excessive use of tobacco. It 
was no accident that the active organizer of 
the American Psychiatric Association and 
its first president was a Quaker and one who 
retained himself that quality of the sect 
which made them call themselves “Friends.”’ 

Kirkbride’s instinctive approach to the 
problem of mental illness was respect for his 
patients. He always referred to the “ladies 
and gentlemen who are patients here!” The 
good visitor, he said, always treated the pa- 
tients with utmost respect and courtesy 
“manifesting as much regard for their feel- 
ings and wishes as they would for ladies and 
gentlemen in any situation.” 

The condition of the times and the preva- 
lence of the attitude that the mentally ill 
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were somehow beyond the pale of humanity 
made Kirkbride and his contemporaries fo. 
cus their efforts toward improving the phys. 
ical conditions under which their patients 
were treated. They realized that no prog- 
ress in the understanding of mental illnesg 
could be made when the mentally ill were 
not accorded the care given to a valuable 
animal. Dorothea Dix may have expended 
most of the emotional effort for the fight, 
but Kirkbride supplied to a large extent the 
practical details and recommendations which 
have withstood the test of time. The genius 
of Kirkbride, as indicated in the title of 
Doctor Bond’s book, was that he succeeded 
in “his mental hospital” in putting the then 
new theories of humanitarian approach to 
mental illness into effect and demonstrated 
their efficacy. 

One wonders at the end of the book what 
would have happened if Doctor Kirkbride 
had not been necessarily bound to this first 
and still unfinished task of psychiatry. He 
very quickly came to the conclusion, not 
then generally held, that for the most in- 
fluential causes of mental illness in adults 
“we would have to go back to a defective 
early education.” Later in writing of the 
necessary routine for mental patients in hos- 
pitals, he realized that definite hours should 
be set aside for “free and friendly conver- 
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sations on any subject on which the patient 
is interested.” 


It is thus implicit in Doctor Bond’s ap- | 
proach that the times make the man and his 
interests. When again they will produce the | 
leader to organize the force necessary for | 
the full realization of Doctor Kirkbride’s 
teachings. 

Oscar LEGAULT, M.D., 
Washington, D.C. 
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| SEXUAL BEHAVIOR IN THE HUMAN 


MALE. By Alfred C. Kinsey, Wardell B. 
Pomeroy and Clyde E. Martin. Philadel- 
phia: W. B. Saunders Co., 1948. 

There is for the physician no more troub- 
lesome question than that of sex. What ad- 
vice, and on what basis, can he give his pa- 
tient? Long established taboos and con- 
ventions have decreed that the medical man 
should be taught only anatomy, physiology 
and pathology of the genitalia. It then be- 
came his own responsibility, as a practicing 
physician, to learn what he could about sex- 
ual behavior so that he might intelligently 
advise his patients—a most unsatisfactory 
way of meeting an important problem in hu- 
man living. 

Kinsey’s book is definitely a significant con- 
tribution in this regard. It is a factual ac- 
count of the sexual behavior of the human 
male, based upon 12,000 case histories, with 
statistical data from over 5,000. It is free 
from moral interpretations and is intended 
only to give scientific facts. It contains a 
wealth of information relevant and essential 


' to the practice of medicine, especially the art 


of medicine by which a patient’s questions 
about himself are answered so that he is en- 
abled to accept and to understand himself 
without the development of fears, anxieties 
and conflicts that later are transformed into 
perplexing psychosomatic problems. The ex- 
tensive acceptance of the book by the more 
critical public indicates, in this instance, 
that genuine merit has been widely recog- 
nized. The only criticism to be offered is 
that it might better have been entitled, ‘The 


_ Sexual Behavior of the American Male.” 





The book is of immense value to every 
physician, is interestingly written, and is 
definitely a remarkable scientific achieve- 
ment in the history of medicine. 

MILTON H. ERICKSON, M.D., 
Eloise, Michigan. 
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The books listed here are those received and con- 
sidered of merit and interest to the readers of this 
journal. Lack of space precludes formal reviews. 
NEUROSIS AND THE MENTAL HEALTH 

SERVICES. By C. P. Blacker. London: 

Oxford University Press, 1946. Pp. xxii- 

218. 


DISEASES OF THE NERVOUS SYSTEM 


A survey of psychiatric out-patient facilities of 
England and Wales, with quantitative proposals 
for the organization of a mental health service. A 
systematic study of much that parallels our own 
problem. 


THE ANATOMY OF THE NERVOUS SYS- 
TEM: ITS DEVELOPMENT AND FUNC- 
TION. Eighth Edition. By Stephen Wal- 
ter Ranson and Sam Lillard Clark. Phila- 
delphia: W. B. Saunders Co., 1947. Pp. x- 
d32. 

No word of commendation is needed for this fa- 
mous textbook. 

THE MASTER HAND: A STUDY OF THE 
ORIGIN AND MEANING OF RIGHT 
AND LEFT SIDEDNESS AND ITS RE- 
LATION TO PERSONALITY AND LAN- 
GUAGE. By Abram Blau. New York: The 
American Orthopsychiatric Association, 
Inc., 1946. Pp. xiv-206. 

Fascinating, well-organized and instructive for 
both knowledge and therapy in dealing with hand- 
edness problems. 

TUTORING AS THERAPY. By Grace Ar- 
thur. New York: The Commonwealth 
Fund, 1946. Pp. ix-125. 

Well written, informative, instructive, a_ signifi- 
cant contribution to an understanding of some 
more of the forces that can play an important role 
in handling personality problems whether early or 
late. 

DISEASES OF THE RETINA. By Herman 
Elwyn. Philadelphia: The Blakiston Com- 
pany, 1946. Pp. xi-587. 

An outstanding book, unquestionably of value to 
the general practitioner, as well as to ophtalmolo- 
gists, neurologists and internists. Well written, 
well illustrated. 

WHITE CAPS: THE STORY OF NURSING. 
By Victor Robinson. J. B. Lippincott Com- 
pany, 1946. Pp. xvi-425. 

Crowded, cluttered, not too well written or or- 
ganized, but containing a lot of interesting infor- 
mation. 


NURSING CARE IN CHRONIC DISEASES. 
By Edith L. Marsh. J. B. Lippincott Com- 
pany, 1946. Pp. xii-237. 

A good general textbook of value not only to 
nurses but to anyone who needs to deal with the 
chronically ill patient, especially the personnel of 
nursing homes. 

MEDICAL RESEARCH. Ed. by Austin 
Smith. J. B. Lippincott Company, 1946. 
Pp. x-169. 

A symposium by nine authors discussing the 
problems of medical research, trends, possibilities, 
needs and purposes. 
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DETROIT MEDICAL HOSPITAL 


7850 East Jefferson Street — Detroit 14, Michigan 
TELEPHONE: FITZROY 7100 


A private hospital devoted to the diagnosis and treatment of mental and 
nervous illnesses. All accepted psychiatric and mental therapies. 
Beautiful grounds on the Detroit River. 


Registered by A. M. A. Licensed by Michigan State Hospital Commission 








SAINT JOSEPH SANITARIUM 


(Supervision of Sisters of Mercy) 
P. O. BOX 236 — DUBUQUE, IOWA 
or phone 526 for information 


Mild Mental and Nervous Cases 


also 
Convalescent and Rest Patients 


Shock Therapy, Hydrotherapy, Physiotherapy, Occupational Therapy. 
Competent Staff. 














BALDPTPA TE, ia«. 


Georgetown, Massachusetts 
Located in the hills of Essex County, thirty miles north of Boston. 


For the treatment of neuroses, personality disorders, psychoses, 
alcoholism and drug addiction. 


Psychotherapy is the basis of treatment; other methods such as shock 
therapy, malaria and fever box are used when indicated. 


Occupational therapy, outdoor activities, picnics and other diversions. 
GEORGE M. SCHLOMER, M.D., Medical Director 














